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1 Introduction
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$q$ $(DM_{r}, 1\leq r\leq q)$
:
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[HMOSLP]
lst level decision maker: $DM_{1}$
$\min(\overline{z}_{11}(x), \cdots,\overline{z}_{1k_{1}}(x))$
qth level decision maker: $DM_{q}$
$\min(\overline{z}_{q1}(x), \cdots,\overline{z}_{qk_{q}}(x))$
subject to
$x=(x_{1_{\rangle}}\cdots, x_{n})^{T}\in X:=\{x\in \mathbb{R}^{n};Ax\leq b, x\geq 0\}$
$A$ $m\cross n$ $b\in \mathbb{R}^{m}$ $DM_{r}$ $\overline{z}_{rl}(x)$ ,
$1\leq r\leq q,$ $1\leq l\leq k_{r}$
$\overline{c}_{rl}:=c_{rl}^{1}+\overline{t}_{rl}c_{rl}^{2}, \overline{\alpha}_{rl}:=\alpha_{rl}^{1}+\overline{t}_{rl}\alpha_{rl}^{2}$
$\overline{z}_{rl}(x):=\overline{c}_{rl}x+\overline{\alpha}_{rl}$




$p_{rl}(x, f_{rl}):=Pr(\omega;z_{rl}(x, \omega)\leq f_{rl}) , 1\leq r\leq q, 1\leq l\leq k_{r}$
$p_{r}(\cdot)$ $\omega$ $z_{rl}(x,\omega)$ $\omega$
$\overline{z}_{rl}(x)$
$DM_{r},$ $1\leq r\leq q$
$f_{r}:= (f 1, \cdots, f_{rk_{r}}) , 1\leq r\leq q$
HMOSLP HMOSLPI(f) :
[HMOSLPI $(f)$ ]
lst level decision maker: $DM_{1}$
$\max_{x\in X}(p_{11}(x, f_{11}), \cdots,p_{1k_{1}}(x, fik_{1}))$
qth level decision maker: $DM_{q}$
$\max_{x\in X}(p_{q1}(x, f_{q1}), \cdots,p_{qk_{q}}(x, f_{qk_{q}})) \square$
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1 $x^{*}\in X$ HMOSLPl(f) $P$-
$p_{rl}(x, f_{rl})\geq p_{rl}(x^{*}, f_{rl}) , 1\leq\forall r\leq q, 1\leq\forall l\leq k_{r}$
$p_{rl}(x, f_{rl})>p_{rl}(x^{*}, f_{rl}) , 1\leq\exists r\leq q, 1\leq\exists l\leq k_{r}$
$x\in X$
3 A Satisficing Method Based on the Fuzzy Decision
HMOSLPI (f) $DM$ $f_{r}=(f_{r1}, \cdots, f_{rk_{r}})$
$p_{r}(x, f_{r})=(p_{r1}(x, f_{r1}), \cdots ,p_{rk_{r}}(x, f_{rk_{r}}))$
HMOSLPI(f) :
[HMOSLP2]
lst level decision maker: $DM_{1}$
$\max_{x\in x}(p_{11}(x, f_{11}), \cdots,p_{1k_{1}}(x, fik_{1}), -f_{11}, \cdots, -fi_{k_{1}})$
qth level decision maker: $DM_{q}$
$\max_{x\in X}(p_{q1}(x, f_{q1}),$ $\cdots$ $p_{qk_{q}}(x, f_{qk_{q}}),$ $-f_{q1},$ $\cdots$ $-f_{qk_{q}})$
HMOSLP2 $p_{rl}(x, f_{rl})$ $f_{rl}$ $DM_{r}$
$\mu_{rl}(p_{rl}(x, f_{r}\iota)) , \nu_{rl}(f_{rl})$
1 (i) $\mu_{rl}(p_{rl}(x, f_{rl}))$ $p_{rl}(x, f_{rl})$
$(ii)\nu_{rl}(f_{rl})$ $f_{rl}$
$\mu_{rl}(p_{rl}(x, f_{rl}))$ $\nu_{r}\iota(f_{rl})$ HMOSLP2
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[HMOSLP3]
lst level decision maker: $DM_{1}$
$\max_{x\in X}(\mu_{11}(p_{11}(x, f_{11})), \cdots, \mu_{1k_{1}}(p_{1k_{1}}(x, fik_{1})), \nu_{11}(f_{11}), \cdots, \nu_{1k_{1}}(fik_{1}))$
qth level decision maker: $DM_{q}$
$\max_{x\in X}(\mu_{q1}(p_{q1}(x, f_{q1})), \cdots, \mu_{qk_{q}}(p_{qk_{q}}(x, f_{qk_{q}})), \nu_{q1}(f_{q1}), \cdots, \nu_{qk_{q}}(f_{qk_{q}})) \square$
HMOSLP3 $\mu_{f\iota}(p_{r}\downarrow(x, f_{r}\iota))$ $\nu_{rl}(f_{rl})$
HMOSLP3



















$\mu_{rl}(p_{rl}(x, f_{rl}))\geq\lambda w_{r}$ (2)
$\nu_{rl}(f_{rl})\geq\lambda w_{r}$
$x\in X,$ $\lambda\in[0,1],$ $1\leq r\leq q,$ $1\leq l\leq$
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2 (i) $DM$ $w_{r+1}$ $DM_{q}$
(ii)q
$w_{1}=1\geq w_{2}\geq\cdots\cdots\geq w_{q-1}\geq w_{q}>0$
$\square$
1 $c_{r}^{2_{l}}x+\alpha_{r}^{2_{l}}>0$ MINMAX$2(w)$ (2)
$D_{r}\iota(x, f_{rl})\geq\lambda w_{r}$






$\nu_{rl^{1}}(\lambda w_{r})-(c_{rl}^{1}x+\alpha_{rl}^{1})\geq\tau_{rl}^{-1}(\mu_{rl}^{-1}(\lambda w_{r}))(c_{rl}^{2}x+\alpha_{rl}^{2})$ (4)
$1\leq r\leq q,$ $1\leq l\leq k_{r}$
MAXMIN$3(w)$ (4) $\lambda\in[0,1]$
$MAXMIN3(w)$ $\lambda$ 2 1
4 Pareto Optimality of an Optimal Solution of MAXMIN3(w)
MAXMIN3(w) HMOSLPI(f) $P$-
1 $(x^{*}, \lambda^{*})$ $MAXMIN3(w)$ $x”\in X$ HMOSLPl(f$*$ ) $P$-
$f^{*}$
$f^{*}=(\nu_{11}^{-1}(\lambda^{*}w_{1}), \cdots, \nu_{1k_{1}}^{-1}(\lambda^{*}w_{1}), \cdots, \nu_{q1}^{-1}(\lambda^{*}w_{q}), \cdots, \nu_{qk_{q}}^{-1}(\lambda^{*}w_{q}))$
HMOSLP
1 MAXMIN3(w) $(x^{*}, \lambda^{*})$ $x^{*}$ $P$-










$\tilde{\epsilon}_{r}\iota=0, 1\leq\forall r\leq q, 1\leq\forall l\leq r_{k}$
$x^{*}$ $P$- $r$ $l$
$\tilde{\epsilon}_{rl}>0$
$\tilde{x}$ $P$-
5 An Interactive AIgorithm
HMOSLPI (f) $P$- $DM_{f},$ $1\leq r\leq q$
Stepl :HMOSLP2 $p_{rl}(x, f_{rl}),$ $f_{rl}$ 1
$\mu_{r}\iota(p_{rl}(x, f_{rl})),$ $\nu_{rl}(f_{rl})$
Step2: $w_{r}=1,1\leq r\leq q$
$Step3$ : MAXMIN$3(w)$ $\lambda$ 2 1
$(x^{*}, \lambda^{*})$
Step4: $(x^{*}, \lambda^{*})$ $P$-
Step5: $DM_{r},$ $1\leq r\leq q$ $DM_{S}$
$w_{s}+1$ 3
Step4 :







fuzzy random variable random fuzzy variable
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